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itmvthJifotoitz&nx, str ee # ft ± 

(DMtttLft^ o @ 5£ L re ft A P & ^ m 

lesncsi^^, s £ N a> o tfe a 
-r^-t, gfrseAa^o, -* tx m fe a q ^ 

f* fC © J£ L * rf^x ^ae/s^^Ap^^*^ 
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ie t i & m ie $j & ^ *■ x o* m m m & 
<z> & *k n t s mizfi&izm®imfcntz®if£ 

<D#;m<Dm& t Lt^tl^ai ^3§^t Hi 

m m 0 & x v 

(2) **&.ft»ftrca«L-r^4«fiis hIj^ 

1 mtzm<DK rim's vc &irt &ttmftm*m& 
-t z> ft *> <d m © o 

(4) ft-fe^ir-^xtflel&lfc®;^ A p r /£ 



/ft > # ^ x ffl & tf> ^ R # L * tfc IB ft £ *y ffl 

& 3lF Ifr <D «5 fB IS 1 JS^^O^F^S'bK:^ 

(5) a IT AI*<DiW^C^tt^^ ft A P 

ft * x V - x o' © f§ mm. &\ a 
□ A-cSMLt * ft mm&Mitt&toL, * 
o^tL-cwofeifK # * x v jfcfife* m a 

HiP^-C, ffiEffi<DK.aX*>XtfBK4»fe$' 

•**R#fta#*fe»#J.Lf§ax s * # & r 
atr ae pc a @ & <o mm it &$t* ^-r ^ < 

ti Z £ 5K*^>X^Z&mZ<MZ-ftCt * & 

^i^^(rf^^mi^mim'm-t^ftif><omm, 

(6) ft OS N X ml ie ft ® * & ^ ft i£ ^ & 



( Cojitrabestic, pair ) ^^tr^<ti>2^><T> 

if! *<d mam i ^fe^o^^st^^H-*^ 

(8) « © WL as v iffl^OS^b^af^ffl© i or*) 
« © <t * J* IS * © «S H ^ 1 ^ 15 * O » 

F^^-^KI^Jrt^ftiJf^m^Pl^-^^ ft V> <0 K 

(9) femm. 3d* a 1^ T h f O A a f a 3 CD ® ffc 
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m^ 'm l ft m t a c t % m & t -t z> m & m * 
<omm & i m te « <o * ft is t k * •* * ft m ft 
m * aw 5g *r * /ti6©^i, 

(10) ffi MIC 4* * ^frt&^*^°t:^®Mfc 

18 * o ^ is # i:gMe©©ttrt^'gK:i*frt&tt 
-(id m © & & . «i t © jfii m ft © ^ ^ f fc <o m 

<d y <t - vw.ee±. m-fcL, fr^iftttnE.* m 

(12) mfcl-ftm&m&s ^^Kl^H-^^^^H 
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<t-f-*^fri?!*<D«5EfB 1 m&&<0&ft r &'& 
K^frt^^^f^ffl^^J^-t-^ ft <D ^ ft e 

#rc^tf**&j«**J:tf#<£>ifii&fix f to & 1: 
MMx EM*> HSfift-S/tti 

ti^o^^toft&ffc&Tcffcra^DSEffcfcx 

tkfrtom&mmfe*?} $ ^ tvc x >> mm&&it 
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IT- m -t 


* k: 4> « m 






y - ^ tr 2b 


h t <t ft 


— & *a <b x ^ 


o 


c tt 


W: n ^ tft 




£ x ^ ^ 9? I f 


cD 9 


4 % 


_b x o , 


<r> HiO 






K X 




h c t * 








* ® 3g ^ * 


& 


ft : % 




ft * 




fi£ O X & 






* 


«g 4 ^ * 




VC ft s b 


^ It 






N -to 


& « m t* L ft L 






& t * *> a 


-t* -*< T 


<D&-gftmm*& 






* m ft f£ fp 




& * h < m <d 






x K ^ H ^ 


k m •+ z> 








IE ft «l fig 


x v & & m ti & & it ft® & 




^ ± 




\s> & <o -c 


, m ft m % * 









#fei±S3iWw:K^4ift^nw:«itg^^tje L, 

* fc&fr & < ®^^ft Kft, 

fig ft m % t # ^ * o « ^ « « o w ^ * * ft ^ ^ 

ft^^K«:> &fcM&n<o&^*'bWK:&\s>x^ 

w mm & ® k ii k & <> 



^^Vcao-c^^feft^^^sff^^t^^o L 

va**i z> 5 / - * ± u&mfe-r Z> t t ft vt* 
* erne t * o ft 'o ftft&mn -t^xm 2 ^w^t 

i&cD*© (^)^«x i&«*«*c J>«-AMtt©-iE 

m±<D^<t) * it ft mm x v n m & & ( 

Lft^s^s toX5ft^fe*±x^^4i^^w:^ 

B« J& flfE O ^IJ ^ . X U M VC m jS X ft ^Lr #5 tfl 
^ Jft 6D Slj 5£ Wt ; iS^i^ J S^K %i f 2> ^ ft 
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< je u < a *> z> & ^ yD&&wmto'c$>t), mm 

- ( A-v) frm<DM&<D*Sffc&1rc X 

|g -c £ <t ^ 5 ^ §S ^ 21 * 0 

^ SB Jfc &tfES<E>®J5£tt3i3EJg^<D^ SB #t fcf |g 
oi^f o in 31 © 21 S ifc IS Lti^iii^K: 

mmte-eztrtrLKz f,t, * * -t © <£ {* 

^^K^^ft^jg^r^ L-C^r N * tf> ffil 5£ 
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-i^htt 133 * -t y ^£^t>#^S^4&£P*«t3 

/fc CD & U (WasA-out ) -C 4b * 0 

K #fc A ■** £ jfo ft # , 133 / >^ 

ffi fifc £> 1*3 ^-t y ^ o a^H^ ^-ty^ifcL 

e»*»ig.^&ifii*a**cjt ^ -c & 5g 3 * 0 

IE 5* tt ^ ^o^(iS'-7^->^^r^^si^co 
th.f><Dgfe^f Lffl®j)» t,, & <^ -r & & 

<o fa ff to 14 « tt £ij £ L -c , JB#*.ttttflg#c3<b 



■f & a s * * £ ^ 0 Atf ^4^»^** 0 
(A-V) iglJttiii'Wt, -to < & (Z> * 2 

ft»^f)»IRj|ll*Oty^*tftlHLv rf> o ^ 
©Steffi Sfri^Lfctf*-***^'*^,, ®i 5£ # 

4^5$lltt8lliLt^ c <D%mn, wife 

|t©^t N SI»fflRS*£"tlW-f & *« t55 * * © 
^?8^^©^#©#Mifiiftrt:v £> £ 3fe £ © £ 
© ffl ST as to If * & 0 



u ^ l * a* *> , c<o t $ * &m Sterns * 
ftnmmnttm ^oitc < *>l < 

iit^4iii;b^-r^4^\ it b k: o ^ t 

Og^&Wtx Kont^A^i/A* Van Qorcum 

& Conip. N. V., Ass en & 1 9 5 S^frCtfif&LTtW. 
G. Zijlstr*. M. D. If * A MANUAL OF REFLECTION 
OXIMETRY* *&^#K:j?.aJ3*L£ 0 C<D^^<0 

f f tt:ft<D8l^:«C%lT t *. (^Review 
of Scientific Instruments^ 9 4 2 ^ N S 1 3 § s 
4 3 4 - 4 4 4 I ; (2) L. A. Ceddes & t 1/ L . E . 
Baker & ^ x ''Prineip^e* of Applied. Biomedical 
Instrumentation" B5-91'!, 1 9 6 B 4£ ; (3) 
Journal of Applied VKysiology, 1.7 ♦ 552-55 9 
jil ^ 19 6 2^ ; (4) Journal of Laboratory and C/ 1 - 
ntca^ M«^ict»« N 3 4 : 3 8 7 - 4 0 1 1, 1 9 4 ? 4p. J 
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(5) Annals of Surgery, 1 30 : 7 5 5 - 7 7 il^ 
1 9 4 9 iff- 0 ^i#^M63 k H2;U47,2?9; 
3,82 5, 342;5.99a550-tLT4. 0 96.915 1>i 

0 0 8 1? JtO* 4,0 7 7,5 9 ? U7 > C> *f & £ IT # ft 

#^F#*{£#;i®*:/B^tf:2£ tf^ - * ~ 3 - * 

— a. — 3 — j^O Gordon, and Breach, S^i«n- C « 
Pu.*4t*A«r.f>, lac. 1 9 7 1 ^ tU JR O n L<«» Goldman, 
M. D. *> «t R- Jam«* Rockwell, Jr.#& K * *> 
# * LASERS IN MEDICINE"® & 3 7 5 H *C ifc 91 
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® (Dm * * * S 4 ir* * U r * 0 & Iff 

Verlag New Yor* Inc. © 1 9 67 ^HijK© L«°a 
Goldman, M . D . O ^ ^ * BIOMEDICAL ASPECTS 
OF THE LASER" 3 01 1!^!^ ilt ^ i „ 

<h&/»fc#trJfct*ff>g^:#: © © ft & * 13 

^^S^ft 3.79 9,67 2* £(/ 3.804.535 Klfft^ U c 
^, Y ?8 0 4.5 35 H x *@«fi* 3.9 2 3.4 0 3 ^ fTO -T 



4 - r^y ;tc^)^tf & L /t'o ttv c © % 91 
<D (s) & 8? f£ ri* > tO%^*H7t()ti 54*^ 

<E> 7 >f - K • * ^ * jfl) ffl L -t i'* & & 

~T 4 *J -T 4 V 9 * *K 4 ^ * ( isobestic 

point ) s + x ffi? ffc jfe & £ & & J& e> & *R 

as is 3 u^.**c«^**-*«^*«ffl^* 

Bl 4$ !ft 3.80 4. 535(COU^-C *> § L * *L * 



t£> £ -< - A- • y ^ ^ - h <D &iffl ( B"'- Law- 
yer* LW) OSfflt^io gA©^Cii^t O 

^3g^_b©$J5£<DfcJ6K:tI * <D $J 5£ fl£ <b & 

Ofi^^OffS««l>C^U*i«^ 3,70 4. 706; 
5.70 9. 672 ; 3, 8 0 4. 5 3 5 ; 3,80 7. 390 ; 3,8 11. 
777 ;3,83 1, 0 3 0 i^O : ^U70l # Jffi T 
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-tOWOi^ < o tf> fri x £ © #& 91 K: £ o 
l, iff ie <o t ^ x <o % ft &ffi vc o ^ -c m @ *< 

ft: *■ X if jfii # if ^ :/ ^ -t *l g ft 7>s ft £ wse # flr 
.^o^-c©®io£j£t^ x.^ft it* ife'm ^ # .fc 

~Z ft 0 JE*C S t<D X 5 * ftiff Sfrffi*- X tf£StS 
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LT46?>iit^4 ) tf, fit f b ft 
m Ye m K & ^ x i>* &~<d 8f §~ % ^fc L x z> c t & 

hixx \* 0 -t * t> *> s & ma m.mm m t& 

M L ^ O -T \ 0,0 H 2 0-s<D^7CCD m ^ * A* * <D 
-\ 4 o ® ^ v ^ h p» yt«iig||fiJcL> &l^T?4 

o © h*> * ^ £ <b S ^ & d^K:xo-c^e5t^ 
ix £ „ 02<d &3& as ^ a -w 4 18 K ^ -c , * 
h o yiif.«L T 6£ SR^mStt — JS £ tc 3 
*x 7t ^ # & -\ ?s * 0 ^ ^ *c s coiftrtiii): 
©r©®^*yffl^^©8Hb&^#Ig*&l£fftK: 

to*ff$a$:ifti£:r&-c2>-5 5 0 c © 5g 93 ft: X *x 
tf«JEoci#rS4itu; ifii » -ft ^ ifii m 



t # x § * 0 

S £ * £ £ tt x ft700-1500 M 

£ K ^ ftf *x SB ft © Jfc 1* fft S ft ^ H ft & 
x 5: t-tr ft*S ©3 L> fcf§3 

X $> 2> 0 nU&K. 4> x ^ h ^ o A a. « a WU ml 

IE © x ^ h*&i£ftXfittom(!k&ft & % m I* 
-C <b X ^ * ri^^^ftflJtt^&^Xtf&ll 



- a, . 7 ^ '< - h co & m z m m l x tk<m & to 
fcfc<of?m<Djtit>ifc&&Lxmfe'*z> 0 mtfrL 

^l^^^^«tifc^tt^rttia^<:lElK«^rcX ti 

* o 

t yt&tom t z m<d cm Kmm z x ?s » l> 
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&nvc x * & *t btittit t * m<d h 
o r& f t # ism > mise^^^^ h^^s^^SB® 

igr^TttN ^^HC?)tjKg> Witf 7 4 0 - 7 80 
nm o - ^ a K X ^ 4 C t J5J r| 

v (HAOa)OT'f S * 7- * ? rf* 4 x 
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fll * g£ o tt , 2 ^(OJ^o^i:^?-! * tf: ^ 

h m&mm** *=> &*-r *> <> ^ set & t • 

I -r . 8 15+5 nm 

sr^ N w 5£ # * m k n u « ft v> * « ^ 

£ „ H ^ X Jit^lfiBfloafc*** B 6ti <£> 7t tf> 
m*i£*5 ******* i^—.oo«*iU-c 



i4 ^CjRW^f © AOD^s. 7 8 8 X & 8 7 0 
y ^ ^ ^ j >y T ( " contrabt s tic pair" ) 

^ W: <? tr — o <D & 41 & g £ffl^-t^*<Dris4# 
«: # t £> & 0 &g®:>t^&fta!<fcoiE3fc£*ft 

31 HS £ *C ^ X fr± % H* © H^Oi ^ <0 v 7 * * 

°T 4 9 J^T ( o € qu,i btstic" pairs ) #5 #J 



ST *-f -i*^')- y J ( Cardiopreen ) <D & 

§ * a & a>x ttrc* 

#>5r^afrci^®.^^^^^^^^ ■* tt /h « 

ft <D & e> * ^ ? h/u^i^^^^^^v ^ n 
o ^fe ^ ^ ft * n m tofrmfe-t 2 ^ ^ 

gtt^i-^, V*±> h 7% ff ^ ^ m ^ X § * ~ 

V 7 - 7 ( Zierler ) K X O T A IE 5 ^ 
^l&^^m^lS^^^-t^* ( ^# 'PRINCIPLES 
OF APPLIED BIOMEDICAL I KSTRUMENT AT I ON * 

( HA0 2 . HACO ntt^oi ) 07t#^ft^fri- 

\ic it &m wk m + itv>Ki&m'r *> c t & x * *> 0 
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m*mw%&m-rze.tKx *> — m x < mmx 
* $£fB© *f ® wu #700-1300 nm<D*&m -t x 

U&tfLPi<Dlt * * J* * * s £ ffcS^ J> # ^ 

-c ^ yrwra r©-i fv:i; ^rifc « te-S'« — 
^)tKKg.85^*ciiJ*c^ itti §e # 3* es o 

-tffist^^l^^^o t o fits ® a «: -* 

7 o o£u»L i 3 0o.ttffl©ij[f fgiK:t"\Atfl, 

8 1 5 nm X *) WL & & * ^ < * *> <0 K ^> X & 

K. ± & L x ft 7 & 0 nm <D t Z Z> K * * ~ ? * 
ff t £ & $t *S ^r^^^^t!*>* 0 £ it b <D :)t 




»BNB57-1 15232(8) 



^OiRiR^t^t t t iSSfctio ® ft* 

R IS *C Irt & CO* -g**^^^*®*^©^^ 

m»<DfSJ£?iK:<l>!> % Mi * & ft 8 2 0£l^U840 

aw i.40t^4 a BI'X V'ft < * * <t 

#$ ft f£ VC irV^t^ 4 OO x 1/ ^ h 

<D 2 O CD g& M ^ £ x 2 0©^M J J 1 ;$>k®^-^<h 
& # ^ Sfr & o -tOftlE fett(^i$K 4 OOTk^ 

>f^^ifk^-L-c N H 2 oo{b«^tai:.io f£ 

ar m n & £ * h 2 o wotk^k® e a x ^yu^o 

^ ^ tf* N T 7 s J V * ■ 2 ij >>mm (ADP) <D'T 

f / •> ^ - 3 y ^mm ( ATP ) o ft f k U v fi* 



to k: # 2 *i & * ©fk^ttts affljfepjoife 
Sffl A T P £ # © 9 0 % J£t J: 7*5 ft fk ¥ ^ ft fk 

k:jc^>%o-c*>»?x *» o ft % n m & , 

© fl*-3l-© a-*fc-S-5E tfc-^MC x © it -JR-ff-Jfesfti 



-i^ttHft^^-g^^R^Ux «> 5 i o © & ® k: 

% t> Vi & a & * /ttts^isaii* if 
k: m> -c & iS: Jt t>* 80 5£ ?t 5 o 

m ^ m n t & m m-^~± <r> w&>m & * it « -4^*- 

iS ^ rt: «Stt#art<D^#5£^!<kldt^i^ -bffi* 

m se ^ o ^ & vc ^ ^ ^ * 0 
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( i so bt site point )fc £ & j£ S t U T ffl V^n % 4fe 

ifti & nt © * fb * m iE-r -t * *> ^ x * m *g (fc 

* (g) & £ m -r % fl]5£*offit&ft<c>ifafl£i0:©£ 
ft *t x o -r £ cft&mm-^i'^A'ft&'&itKtt 
L % fit ^ HQ ^ & ^ # 

* mfc L> rf> o *1 S ft.' * « 

<* n £ . 4 :fo t> % #J 5e 2* I X *>' 2 c> <D & lfc 

&^-cfc*o ^^u<f±x mmi&& 

g tfc &I * ffl) IID 10Qnmjfe*T-rS>£Jt5. 

,44151^*0^1^4 M tf* t 9 0 i&^S 
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( eotttrabtstic pair ) K %L ~k ~& *b Z> 0 HA ^! 
HA O, <D & it & it Z±*t?Z> ) % J &K 

H> >f^'f'<^-r > f ^^-' < T < equitestic 
pair ) £fc ^ „ 
J: 12 © <h fe* £ x 

i? £ x til^ X !)Hi -HA0 2 <D3E^^S © & #J 

( ha ) n % e 1 Jfel T » 7 6 0 » » « fi © * * 

5 K U t x - HA0 2 ©5£'£# SI ICO^tOi^ 

v 8 15nnilg (H^ H*Oj T-f y^^X-f * 

76Q*mi?LU*l 5 nm <D Wi & X <D & W) K * 



1. h ^ a A a. a 3 © iE # fflt. 6c » fc* X O* £ 

2. Fn«]Sl©*H&rt©l£ifiiifcfi:> * X O* 

3. IS 4k © 8ft da tiL ( hao» ) x « # 8fc Jfa 
# ( ha ) ©*a#te£iercov^T©^?it*fcS?}*ffio 

* * , t©%«8©£ffi&*tf:tt^&r3s£ffirc 
X j? , Ifi i$ © X 5 K N ti* H tft tfc 7 * — KtS% 
LifiiL^ I ifiifcfl£fi:©Bi]5£#-rlx 
3£ L 30<D'-7 > -^©S05£ri***8l.fcLfc 

si] i£ m m -t z> - ~h x to»B#»fiO'^ 

-C 4 a 



^KWL3 0~.^*J^_b (>30HO OJi^ -CX 
5 nm<D 8L%:<D H*> - H6 0z<DT 4 y * * * * ' 

if. 4 V h ^ m ^ h a tRO^K^OIOfi, ^840 

— ^ffeCD^gWl, ^ 7 6 0 nin-CBiia ^ * ^ o 

trv^«Xe--^^fi(l5£LT: x ha - hao 2 ©5^^^ 

U j}» U 4 JJi b , 7 6 0 *r X 6 4 0 nm O & § # 

'* y * $'J $9 ^ © ^ 5 J& ^ fi «> ^ <b ^ *B E ^ » 351 ° 
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S <o # it <o k & t L-tse^-*-** 

4* ^ <D m 5£ <0 it lb VC m 8 4 0 nm <D 1 & ^ £ ffl ^ 

ft <o Km ft m & & <t * * a * * * * * ^ £ 

- H^O * <Z> ^ 3? 1* B K & ft * > 7 
h £ ^ L T ^ & o <D X 5 VC Lt ^ $] 5£ & § 
^iL*C^ 4 3 ^ h y ^ ^ A v 9 ■ -< 7 <D<8L 

^U^frC, f h ; d A a, a, f ^iU j) X < HE 
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t &m <o * o < *> *<d Host o®fk>J:^ 

mm** ?'* - * <D&m&mi£* m&i- *itv> * 

Srclft§3Lfc£ttftIE&(E^mA#tt&&;&i£ 
<D^fE&fc^-f*:tf>rc*tf»A/-F < 3 tft & tit ffi 5: 
fflwtfio/to & iS.-*" * <fc~*> £ K fct ^£ & ffi ffl 

©«:jE^K«Sg^^Jti6^^ % tt IC AT * K 

) -cmvotmmzit, a w -a » * f5 ^ 

£ ^ L & * > ri»o*®SBK:©i^:fc>xtXf*Sifc#^ 
- w £ 4£ * Tfc o PiSiiSi©i&2 * 9 .a* <o rc: 



^ii^t^^^Ao W ^ SB <0 A P A K H" * ft 
-Ctft« LfcftL*. i^f&U 3^oRlc«5 

^A0^x{/^c7®frc ^> x 9 * m =f- ® k 

g.^KtfflO^fH-^t^^/Co K fct, 815 

amf^OHi- H^O 2 OT^X^^^-f^^-*" 
4 ^ h ilX, 7t «*J fS W IC L X ^ 2, M 

v.- 



<fc £ c <o ? y <t L-rie^u/to 

© m m. % I* H- it 0 
ji o m m ? * - * * ®i ^ u ^ 7(55 ^ c ° * 

gft©ie^«x ^^H^OS?^^ 3 it <o 
3^p B 1AXP*&**ltf3^*t«!:rcxj><fc 

7F L> X h * 

815 am ©KIl^^LTfei^^^f^t^ 

^ o a ^ w » * ( « ft ) * « ^ . x !> » 
^ « ^ m m % < 8i5a«)©^^^ 

7 >f - y'tyf&fcTkff^it&^itn&mft^ 
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# SB C CD fl£ ^ ( Hh -H^O* ) T a y V* 
E(T#©«>©»T**$X$ICJB,** B sa 
^K4f it i"Wt 95 «b 25* tr Z> & a 

& ^ #i 03 ?*3 <e> ^ ° ^ * . f_3 © a£ 4> # 3 og 

'/£ L T £ o 8 4 0 - 8 1 5 nm |£{i §■ fr± 5£ 3 # 

T»Lt^AO#af>*L4tf, C *l «: IR f fc .18 
^^»7C«tSI(«±ai)^o*6S«:^-t-. AX 

nfco 8 2BtCiflt4J: * M X t tt 

^ U T £> o 
3lJf* D 

C OH i K ^ ^ t tt , -r^hB^^o^-cP 

$v^pggBT}-jsfe ( mmM<o m. i 3, 3 o» ) & m -r z> 
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